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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve performance by 
reducing the load of a branching apparatus by avoiding 
relay processing of data if the number of branch is 1 . 
SOLUTION: The branching apparatus 2 does not capture 
a reception request from a first apparatus out of 

reception requests issued to a server 1 from clients 3, 4, ? ! J { : , " " "^ TSt 

registers the both as delivery destinations when a [ 7- : vi_J' 

reception request arrives from the second apparatus, f _ 

and uses it as a branching point. In this case, if the first 

apparatus is already registered in the server 1, D?iiftL> - --l j" ? B; *^ v 

notification is made to change to the branching / \ 

apparatus 2. Also, if a recipient has broken away and the 1 £ \ > 

number of delivery destination registered in the Eh'iLI±] 

branching apparatus 2 is one, the branching apparatus 2 

releases the registration and stops branching processing. 

In this case, if the branching apparatus 2 is registered, 

notification is made to the server 1 to change to the 

delivery destination having been registered in the 

branching apparatus 2. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

(57)[Claim(s)] 
[Claim 1] 

It is a multicast data communication system with which two or more sets of one or more sets of 
servers and clients are connected to each line via a diverging device holding a registration table 
which can record a client and a diverging device of one server and plurality, and said server 
carries out the simultaneous transmissive communication of the data to a client, 
Said diverging device, 

A provisional registration table which can record one server, one client, or a diverging device on 
each line, 

If request to receipt which makes an address a server currently recorded on neither said own 
registration table nor said own provisional registration table arrives, A means to create a line of a 
server which is an address of this request to receipt in said own provisional registration table, to 
record a client or a diverging device which is the transmitting origin of this request to receipt on 
this line, and to transmit this request to receipt to this addressing to a server, 
If request to receipt whose transmitting agency is a client or a diverging device of this server of 
said provisional registration table which is not recorded on a line arrives by making into an 
address a server currently recorded on said own provisional registration table, Delete a line of a 
server which is an address of this request to receipt from said provisional registration table, and 
a line of a server which is this address is created in said own registration table, A client or a 
diverging device which is the transmitting origin of a client or a diverging device currently 
recorded on a line of a server which is this address deleted from this provisional registration 
table in this line, and this request to receipt is recorded, A means to transmit an exchange 
demand which directs exchange with a client or a diverging device deleted from this provisional 
registration table, and self to this addressing to a server, 

A means to change a client or a diverging device deleted from a provisional registration table of 
a diverging device besides the above of a line of a server which is an address of this exchange 
demand of said own registration table or said own provisional registration table according to an 
exchange demand when an exchange demand arrived from other diverging devices into a 
diverging device which is the transmitting origin of an exchange demand, 
A preparation, 
Said server, 

A means to change a client or a diverging device deleted from a provisional registration table of 
this diverging device of a line of a server which is an address of this exchange demand of said 
own registration table according to an exchange demand when an exchange demand arrived from 
said diverging device into a diverging device which is the transmitting origin of an exchange 
demand, 

A multicast data communication system characterized by preparation ******. 
[Claim 2] 

It is a multicast data communication system with which two or more sets of one or more sets of 
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servers and clients are connected to each line via a diverging device holding a registration table 
which can record a client and a diverging device of one server and plurality, and said server 
carries out the simultaneous transmissive communication of the data to a client, 
Said diverging device, 

A provisional registration table which can record one server, one client, or a diverging device on 
each line, 

A means to delete a line of a server which is an address of this deactivate request from said 
own provisional registration table if a deactivate request which makes an address a server 
currently recorded on said own provisional registration table arrives, 

If a deactivate request which makes an address a server currently recorded on said own 
registration table arrives, A client or a diverging device which is the transmitting origin of this 
deactivate request is deleted from a line of a server which is an address of this deactivate 
request of said own registration table, The remainder including both sides of a client currently 
recorded on a line of a server which is an address of this deactivate request after deletion, and a 
diverging device only in the case of one, A line of a server which is an address of this deactivate 
request is deleted from said own registration table, A line of a server which is an address of this 
deactivate request is created in said own provisional registration table, A means to transmit an 
exchange demand which directs exchange with a client or a diverging device which recorded a 
client or a diverging device which remained in a line of a server which is an address of this 
deactivate request of said own registration table on this line, and was recorded on self and this 
provisional registration table to this addressing to a server, 

A means to change a diverging device which is the transmitting origin of an exchange demand of 
a line of a server which is an address of this exchange demand of said own registration table or 
said own provisional registration table into a client or a diverging device recorded on a 
provisional registration table of a diverging device besides the above according to an exchange 
demand if an exchange demand arrives from other diverging devices, 
A preparation, 
Said server, 

A means to change a diverging device which is the transmitting origin of an exchange demand of 
a line of a server which is an address of this exchange demand of said own registration table into 
a client or a diverging device recorded on a provisional registration table of this diverging device 
according to an exchange demand if an exchange demand arrives from said diverging device, 
A multicast data communication system characterized by preparation 
[Claim 3] 

In a multicast data communication system with which one or more sets of servers carry out the 
simultaneous transmissive communication of the data to two or more sets of clients, it is a 
diverging device with which said each client captures said request to receipt which carried out 
addressing transmission to a server, and builds a distribution course, 

A registration table which can record a client and a diverging device of one server and plurality 
on each line, 

A provisional registration table which can record one server, one client, or a diverging device on 
each line, 

If request to receipt which makes an address a server currently recorded on neither said own 
registration table nor said own provisional registration table arrives, A means to create a line of a 
server which is an address of this request to receipt in said own provisional registration table, to 
record a client or a diverging device which is the transmitting origin of this request to receipt on 
this line, and to transmit this request to receipt to this addressing to a server, 
If request to receipt whose transmitting agency is a client or a diverging device of this server of 
said provisional registration table which is not recorded on a line arrives by making into an 
address a server currently recorded on said own provisional registration table, Delete a line of a 
server which is an address of this request to receipt from said provisional registration table, and 
a line of a server which is this address is created in said own registration table, A client or a 
diverging device which is the transmitting origin of a client or a diverging device currently 
recorded on a line of a server which is this address deleted from this provisional registration 
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table in this line, and this request to receipt is recorded, A means to transmit an exchange 
demand which directs exchange with a client or a diverging device deleted from this provisional 
registration table, and self to this addressing to a server, 

A means to change a client or a diverging device deleted from a provisional registration table of 
a diverging device besides the above of a line of a server which is an address of this exchange 
demand of said own registration table or said own provisional registration table according to an 
exchange demand when an exchange demand arrived from other diverging devices into a 
diverging device which is the transmitting origin of an exchange demand, 
A diverging device characterized by preparation 
[Claim 4] 

In a multicast data communication system with which one or more sets of servers carry out the 
simultaneous transmissive communication of the data to two or more sets of clients, it is a 
diverging device with which said each client captures said request to receipt which carried out 
addressing transmission to a server, and builds a distribution course, 

A registration table which can record a client and a diverging device of one server and plurality 
on each line, 

A provisional registration table which can record one server, one client, or a diverging device on 
each line, 

A means to delete a line of a server which is an address of this deactivate request from said 
own provisional registration table if a deactivate request which makes an address a server 
currently recorded on said own provisional registration table arrives, 

If a deactivate request which makes an address a server currently recorded on said own 
registration table arrives, A client or a diverging device which is the transmitting origin of this 
deactivate request is deleted from a line of a server which is an address of this deactivate 
request of said own registration table, The remainder including both sides of a client currently 
recorded on a line of a server which is an address of this deactivate request after deletion, and a 
diverging device only in the case of one, A line of a server which is an address of this deactivate 
request is deleted from said own registration table, A line of a server which is an address of this 
deactivate request is created in said own provisional registration table, A means to transmit an 
exchange demand which directs exchange with a client or a diverging device which recorded a 
client or a diverging device which remained in a line of a server which is an address of this 
deactivate request of said own registration table on this line, and was recorded on self and this 
provisional registration table to this addressing to a server, 

A means to change a diverging device which is the transmitting origin of an exchange demand of 
a line of a server which is an address of this exchange demand of said own registration table or 
said own provisional registration table into a client or a diverging device recorded on a 
provisional registration table of a diverging device besides the above according to an exchange 
demand if an exchange demand arrives from other diverging devices, 
A diverging device characterized by preparation 
[Claim 5] 

A computer which is a diverging device with which said each client captures said request to 
receipt which carried out addressing transmission to a server, and builds a distribution course in 
a multicast data communication system with which one or more sets of servers carry out the 
simultaneous transmissive communication of the data to two or more sets of clients, 
A memory measure which memorizes a registration table which can record one server, two or 
more clients, and a diverging device on each line, and a provisional registration table which can 
record one server, one client, or a diverging device on each line, 

If request to receipt which makes an address a server currently recorded on neither said own 
registration table nor said own provisional registration table arrives, A means to create a line of a 
server which is an address of this request to receipt in said own provisional registration table, to 
record a client or a diverging device which is the transmitting origin of this request to receipt on 
this line, and to transmit this request to receipt to this addressing to a server, 
If request to receipt whose transmitting agency is a client or a diverging device of this server of 
said provisional registration table which is not recorded on a line arrives by making into an 
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address a server currently recorded on said own provisional registration table, Delete a line of a 
server which is an address of this request to receipt from said provisional registration table, and 
a line of a server which is this address is created in said own registration table, A client or a 
diverging device which is the transmitting origin of a client or a diverging device currently 
recorded on a line of a server which is this address deleted from this provisional registration 
table in this line, and this request to receipt is recorded, a means to transmit an exchange 
demand which directs exchange with a client or a diverging device deleted from this provisional 
registration table, and self to this addressing to a server — and * NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention is that a diverging device reproduces the data which the server sent out, and 
relates to the multicast data communication system distributed to two or more clients, the 
diverging device with which each client captures the request to receipt which transmitted to the 
server, and builds a distribution course, and a program. 
[Background of the Invention] 
[0002] 

As a method of realizing multicast communication which carries out the multiple address of the 
data to two or more clients, a diverging device captures the request to receipt from a client, and 
the multicast data communication system which builds a tree-like (tree form) distribution course 
is known for becoming a turning point. 

For example, a client repeats the request to receipt called a request packet, and transmits to a 
server, the diverging device installed on the course of SABAHE from the client captures request 
to receipt, and it becomes a turning point by recording the transmitting origin on a registration 
table (for example, refer to patent documents 1.). 
[0003] 

Here, a conventional system is explained using drawing 1 8 - drawing 25 . Drawing 18 is a block 
diagram showing the example of composition of the conventional multicast data communication 
system. 

The server 1 and the clients 3 and 4 are connected by diverging-device 2' in drawing 1 8 - 
drawing 25 . The server 1 and diverging-device 2' manage the registration table 5 and the 
registration table 6, respectively. The child (partner who should transmit data) who receives 
Server Name and the data from the server is recorded on each line of each registration table 5 
and 6. For example, if the line "the server 1:client 3 and the client 4" is indicated in the 
registration table 6 of diverging-device 2\ diverging-device 21 means relaying the data received 
from the server 1 to the client 3 and the client 4. 
[0004] 

Here, first, request to receipt is performed to the server 1 in order of the clients 3 and 4, and 
the situation where the client 4 finally stops reception is considered. 

In drawing 19 , the client 3 has transmitted the request to receipt 10 to the server 1. Diverging- 
device 2' captures the request to receipt 10 which is going to pass self, and records the client 3 
which is the transmitting origin on the line of the server 1 of the registration table 6 ("server 1 : 
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client 3"). . , 

And as shown in drawing 20 , diverging-device 2' transmits the request to receipt 1 1 to the 
server 1 instead of the client 3. The server 1 which received the request to receipt 1 1 records 
diverging-device 2' which is a transmitting agency on the line of the server 1 of the registration 
table 5 ("server 1:diverging-device 2'"). 
[0005] 

Next data transmission is explained using drawing 21 . The server 1 transmits the data 12 to 
diverging-device 2* currently recorded on the line of the server 1 of the registration table 5. 
Diverging-device 2' will relay the data 13 to the client 3 currently recorded on the line of the 
server 1 of the registration table 6, if the data 12 is received from the server 1. 
However when a receiving set is only in one set in this way, diverging-device 2' does not need 
to perform relay processing, but diverging-device 2' inspects the transmitting origin of the data 
packet which received, searches the registration table 6, and is performing relay processing of 
rewriting and sending out an address. 

In drawing 22 , the client 4 has transmitted the request to receipt 14 to the server 1. Diverging 
device 2' will add the client 4 which is a transmitting agency to the line of the server 1 of the 
registration table 6, if the client 4 captures the request to receipt 14 which transmitted to the 
server 1 ("server 1: the client 3, client 4"). Since the request to receipt 1 1 is already 
transmitted to the server 1 , it is not necessary to send diverging-device 2' again. At this time, 
data is transmitted like drawing 23. 
[0006] 

In drawing 23, the server 1 transmits the data 15 to diverging-device 2 currently recorded on 
the line of the server 1 of the registration table 5 first. Then, diverging-device 2' looks for the 
line of the server 1 of the registration table 6, since a distribution destination is plurality, it 
reproduces data, and it relays the data 16 and the data 17 of rewriting of an address, etc. which 
were carried out to the client 3 and the client 4, respectively. 
[0007] 

Finally, the client 4 stops reception. In drawing 24 , the client 4 has transmitted the deactivate 
request 18 to the server 1. Diverging-device 2' captures the deactivate request 18 which is 
going to pass self, and deletes the client 4 which is the transmitting origin from the line of the 
server 1 of the registration table 6 ("server 1: client 3"). At this time, data is transmitted, as 
shown in drawing 25 . 

In drawing 25 , the server 1 transmits the data 1 9 to diverging-device 2 currently recorded on 
the line of the server 1 of the registration table 5. Diverging-device 2' will relay the data 20 to 
the client 3 currently recorded on the line of the server 1 of the registration table 6, if the data 
19 is received from the server 1. Like drawing 21 , though branching is in an unnecessary 
situation, diverging-device 2' is performing processings, such as an inspection of a transmitting 
agency, search of a registration table, and address rewriting. 

[0008] , s , , . . . , 

On the other hand, PIM-SM (Personal Independent Multicast-Sparse Mode) which is one of the 
protocols which builds a multi key cast tree, The router installed on the same subnet as the 
server and client instead of the client which is the server and the direct data beneficiary who are 
direct data supply persons, or the virtual server called a rendezvous point transmits and receives 
request to receipt. 

That is the router installed in the same subnet as a client transmits the request to receipt 
called join to the router installed in the same subnet as a rendezvous point or a server. The 
diverging device (usually called a multicast router) installed on the course of a Join packet 
captures this join, and serves as a turning point by recording that transmitting origin on a 
registration table. When the router installed in the same subnet as a client stops reception of 
data it transmits the deactivate request called prune to the router installed in the same subnet 
as a rendezvous point or a server. The multicast router installed on the course of a Prune 
packet captures this prune, and deletes that transmitting origin from a registration table. 
The diverging device whose branching is in an unnecessary situation also in this case performs 
processings, such as an inspection of a transmitting agency, search of a registration table, and 
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address rewriting. 

[Patent documents 1] JP,2003~32300,A 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0009] 

The multicast data communication system indicated by the above-mentioned patent documents 
1 and the diverging device of PIM-SM conformity perform relay processing of data, whether it is 
a case where request to receipt is received only from the diverging device of one set of a client, 
and the lower stream or a degree is 1 that is,. Processing called the data transmission to the 
diverging device of the inspection of transmitting [ the received data ] origin, search of a 
registration table, a client, or the lower stream is included in the relay processing of data. 
Changing the address of a data packet is also called for in the multicast data communication 
system indicated by the patent documents 1. Originally, when a degree is 1, such relay 
processing is unnecessary and it is desirable for the unloading of a diverging device to avoid this 
relay processing. 
[0010] 

In light of the above-mentioned circumstances, this invention is a thing. 
The purpose is to provide the multicast data communication system, diverging device, and 
program which avoided the relay processing of data in ** and aimed at improvement in the 
performance by the unloading of a diverging device. 

[Means for Solving the Problem] 
[0011] 

This invention in order to solve the above-mentioned technical problem two or more sets of one 
or more sets of servers and clients. It is connected to each line via a diverging device holding a 
registration table which can record a client and a diverging device of one server and plurality, To 
a client, said server is data a multicast data communication system which carries out 
simultaneous transmissive communication, and said diverging device, A provisional registration 
table which can record one server, one client, or a diverging device on each line, If request to 
receipt which makes an address a server currently recorded on neither said own registration 
table nor said own provisional registration table arrives, A means to create a line of a server 
which is an address of this request to receipt in said own provisional registration table, to record 
a client or a diverging device which is the transmitting origin of this request to receipt on this 
line, and to transmit this request to receipt to this addressing to a server, If request to receipt 
whose transmitting agency is a client or a diverging device of this server of said provisional 
registration table which is not recorded on a line arrives by making into an address a server 
currently recorded on said own provisional registration table, Delete a line of a server which is an 
address of this request to receipt from said provisional registration table, and a line of a server 
which is this address is created in said own registration table, A client or a diverging device 
which is the transmitting origin of a client or a diverging device currently recorded on a line of a 
server which is this address deleted from this provisional registration table in this line, and this 
request to receipt is recorded, A means to transmit an exchange demand which directs 
exchange with a client or a diverging device deleted from this provisional registration table, and 
self to this addressing to a server, If an exchange demand arrives from other diverging devices, 
according to an exchange demand, A means to change a client or a diverging device deleted from 
a provisional registration table of a diverging device besides the above of a line of a server which 
is an address of this exchange demand of said own registration table or said own provisional 
registration table into a diverging device which is the transmitting origin of an exchange demand, 
If an exchange demand arrives from said diverging device, according to an exchange demand, a 
preparation and said server, It had a means to change a client or a diverging device deleted from 
a provisional registration table of this diverging device of a line of a server which is an address of 
this exchange demand of said own registration table into a diverging device which is the 
transmitting origin of an exchange demand. 
[0012] 
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This invention is connected via a diverging device with which two or more sets of one or more 
sets of servers and clients hold a registration table which can record a client and a diverging 
device of one server and plurality on each line. To a client, said server is data a multicast data 
communication system which carries out simultaneous transmissive communication, and said 
diverging device, A provisional registration table which can record one server, one client, or a 
diverging device on each line, If a deactivate request which makes an address a server currently 
recorded on said own provisional registration table arrives, A means to delete a line of a server 
which is an address of this deactivate request from said own provisional registration table, If a 
deactivate request which makes an address a server currently recorded on said own reg.stration 
table arrives, A client or a diverging device which is the transmitting origin of this deactivate 
request is deleted from a line of a server which is an address of this deactivate request of said 
own registration table, After deletion, only in the case of one, the remainder including both sides 
of a client currently recorded on a line of a server which is an address of this deactivate 
request and a diverging device deletes a line of a server which is an address of this deactivate 
request from said own registration table, and creates to it a line of a server which is an address 
of this deactivate request in said own provisional registration table, A client or a diverging device 
which remained in a line of a server which is an address of this deactivate request of said own 
registration table is recorded on this line, A means to transmit an exchange demand which 
directs exchange with a client or a diverging device recorded on self and this provisional 
registration table to this addressing to a server, If an exchange demand arrives from other 
diverging devices, according to an exchange demand, A means to change a diverging device 
which is the transmitting origin of an exchange demand of a line of a server which is an address 
of this exchange demand of said own registration table or said own provisional registration table 
into a client or a diverging device recorded on a provisional registration table of a diverging 
device besides the above, If an exchange demand arrives from said diverging device, according to 
an exchange demand, a preparation and said server, It had a means to change a diverg.ng device 
which is the transmitting origin of an exchange demand of a line of a server which is an address 
of this exchange demand of said own registration table into a client or a diverging device 
recorded on a provisional registration table of this diverging device. 

[0013] . . . , . . 

This invention equips with the following a multicast data communication system with which one 
or more sets of servers carry out the simultaneous transmissive communication of the data to 
two or more sets of clients. 

It is a diverging device with which said each client captures said request to receipt which carried 
out addressing transmission to a server, and builds a distribution course, and is a registration 
table which can record a client and a diverging device of one server and plurality on each line. 
A provisional registration table which can record one server, one client, or a diverging device on 
each line. 

If request to receipt which makes an address a server currently recorded on neither said own 
registration table nor said own provisional registration table arrives, A means to create a line of a 
server which is an address of this request to receipt in said own provisional registration table, to 
record a client or a diverging device which is the transmitting origin of this request to rece.pt on 
this line and to transmit this request to receipt to this addressing to a server, If request to 
receipt whose transmitting agency is a client or a diverging device of this server of said 
provisional registration table which is not recorded on a line arrives by making into an address a 
server currently recorded on said own provisional registration table, Delete a line of a server 
which is an address of this request to receipt from said provisional registration table, and a line 
of a server which is this address is created in said own registration table, A client or a diverging 
device which is the transmitting origin of a client or a diverging device currently recorded on a 
line of a server which is this address deleted from this provisional registration table in this line, 
and this request to receipt is recorded, If an exchange demand arrives from a means to transmit 
an exchange demand which directs exchange with a client or a diverging device deleted from this 
provisional registration table, and self to this addressing to a server, and other diverging devices, 
according to an exchange demand, A means to change a client or a diverging device deleted from 
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a provisional registration table of a diverging device besides the above of a line of a server which 
is an address of this exchange demand of said own registration table or said own provisional 
registration table into a diverging device which is the transmitting origin of an exchange demand. 

[0014] 

This invention equips with the following a multicast data communication system with which one 
or more sets of servers carry out the simultaneous transmissive communication of the data to 
two or more sets of clients. 

It is a diverging device with which said each client captures said request to receipt which carried 
out addressing transmission to a server, and builds a distribution course, and is a registration 
table which can record a client and a diverging device of one server and plurality on each line. 
A provisional registration table which can record one server, one client, or a diverging device on 
each line. 

If a deactivate request which makes an address a server currently recorded on said own 
provisional registration table arrives, A means to delete a line of a server which is an address of 
this deactivate request from said own provisional registration table, If a deactivate request which 
makes an address a server currently recorded on said own registration table arrives, A client or 
a diverging device which is the transmitting origin of this deactivate request is deleted from a 
line of a server which is an address of this deactivate request of said own registration table, The 
remainder including both sides of a client currently recorded on a line of a server which is an 
address of this deactivate request after deletion, and a diverging device only in the case of one, 
A line of a server which is an address of this deactivate request is deleted from said own 
registration table, A line of a server which is an address of this deactivate request is created in 
said own provisional registration table, A client or a diverging device which remained in a line of a 
server which is an address of this deactivate request of said own registration table is recorded 
on this line, If an exchange demand arrives from a means to transmit an exchange demand which 
directs exchange with a client or a diverging device recorded on self and this provisional 
registration table to this addressing to a server, and other diverging devices, according to an 
exchange demand, A means to change a diverging device which is the transmitting origin of an 
exchange demand of a line of a server which is an address of this exchange demand of said own 
registration table or said own provisional registration table into a client or a diverging device 
recorded on a provisional registration table of a diverging device besides the above. 

[0015] 

In a multicast data communication system with which, as for this invention, one or more sets of 
servers carry out the simultaneous transmissive communication of the data to two or more sets 
of clients, A computer which is a diverging device with which said each client captures said 
request to receipt which carried out addressing transmission to a server, and builds a distribution 
course, A memory measure which memorizes a registration table which can record one server, 
two or more clients, and a diverging device on each line, and a provisional registration table 
which can record one server, one client, or a diverging device on each line, If request to receipt 
which makes an address a server currently recorded on neither said own registration table nor 
said own provisional registration table arrives, A line of a server which is an address of this 
request to receipt is created in said own provisional registration table, A client or a diverging 
device which is the transmitting origin of this request to receipt is recorded on this line, It is 
what makes an address a means to transmit this request to receipt to this addressing to a 
server, and a server currently recorded on said own provisional registration table, If request to 
receipt whose transmitting agency is a client or a diverging device of this server of said 
provisional registration table which is not recorded on a line arrives, will delete a line of a server 
which is an address of this request to receipt from said provisional registration table, and a line 
of a server which is this address will be created in said own registration table, A client or a 
diverging device which is the transmitting origin of a client or a diverging device currently 
recorded on a line of a server which is this address deleted from this provisional registration 
table in this line, and this request to receipt is recorded, If an exchange demand arrives from a 
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means to transmit an exchange demand which directs exchange with a client or a diverging 
device deleted from this provisional registration table, and self to this addressing to a server, and 
other diverging devices, According to an exchange demand, a client or a diverging device deleted 
from a provisional registration table of a diverging device besides the above of a line of a server 
which is an address of this exchange demand of said own registration table or said own 
provisional registration table is made into a means to change into a diverging device which is the 
transmitting origin of an exchange demand, and is operated. 

[0016] . , 

In a multicast data communication system with which, as for this invention, one or more sets ot 
servers carry out the simultaneous transmissive communication of the data to two or more sets 
of clients A computer which is a diverging device with which said each client captures said 
request to receipt which carried out addressing transmission to a server, and builds a distribution 
course, A memory measure which memorizes a registration table which can record one server, 
two or more clients, and a diverging device on each line, and a provisional registration table 
which can record one server, one client, or a diverging device on each line, If a deactivate 
request which makes an address a server currently recorded on said own provisional registration 
table arrives, If a means to delete a line of a server which is an address of this deactivate 
request from said own provisional registration table, and a deactivate request which makes an 
address a server currently recorded on said own registration table arrive, A client or a diverging 
device which is the transmitting origin of this deactivate request is deleted from a line of a 
server which is an address of this deactivate request of said own registration table, After 
deletion only in the case of one, the remainder including both sides of a client currently 
recorded on a line of a server which is an address of this deactivate request, and a diverging 
device deletes a line of a server which is an address of this deactivate request from said own 
registration table, and creates to it a line of a server which is an address of this deactivate 
request in said own provisional registration table, A client or a diverging device which remained in 
a line of a server which is an address of this deactivate request of said own registration table is 
recorded on this line, If an exchange demand arrives from a means to transmit an exchange 
demand which directs exchange with a client or a diverging device recorded on self and this 
provisional registration table to this addressing to a server, and other diverging devices, 
According to an exchange demand, a diverging device which is the transmitting origin of an 
exchange demand of a line of a server which is an address of this exchange demand of said own 
registration table or said own provisional registration table is made into a means to change into a 
client or a diverging device recorded on a provisional registration table of a diverging device 
besides the above, and is operated. 
[Effect of the Invention] 

[0017] ... 
In the multicast data communication system which according to this invention builds a 
distribution course because a diverging device captures the request to receipt from a client, The 
diverging device which makes branching unnecessary like [ in case a degree is 1 ] can avoid relay 
processing execution of a data packet, and improvement in the performance by the unloading of 
a diverging device can be aimed at by this. 
[Best Mode of Carrying Out the Invention] 

[0° 18 ] 

Hereafter, an embodiment of the invention is described in detail using drawing 1 - drawing ] I . 
Drawing 1 is a block diagram showing the example of composition of the multicast data 
communication system of this invention. As for the multicast data communication system of this 
invention, in drawing 1 , two or more sets of the clients 3 and 4 are connected to one or more 
sets of the servers 1 via the diverging device 2. The server 1 manages the registration table 
which the client and diverging device of one server and plurality can record on a recorder at 
each line. In addition to the registration table 6 which can record the client and diverging device 
of one server and plurality on each line, the diverging device 2 manages to a recorder the 
provisional registration table 7 which can record one server, one client, or a diverging device on 
each line. In the provisional registration table 7, the receiving origin which remained in the 
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transmitting origin of the request to receipt which passed the diverging device 2 first, or the last 
is indicated for every server. The notation of the provisional registration table 7 is the same as 
the registration table 6. 

Here, request to receipt is first performed to the server 1 in order of the clients 3 and 4, and the 

situation where the client 4 finally stops reception is considered. 

[0019] 

Drawing 2 - drawing 10 are the figures showing the situation of the data distribution by the 
embodiment of the invention shown in drawing 1 , and drawing 1 1 and drawing 12 are the 
sequence diagrams showing the operating sequence of the multicast data communication system 
in this invention at that time. Here, the flow of operation between the server 1, the diverging 
device 2, and the client 3 and 4 is shown. Hereafter, operation of an embodiment of the invention 
is explained in detail, referring to drawing 2 - drawing 12 . 
[0020] 

In drawing 2 , the client 3 has transmitted the request to receipt 50 to the server 1 (Step S101 of 
drawing 11). And the diverging device 2 records the transmitting origin on the line of the server 1 
of the provisional registration table 7, when the request to receipt 50 of the beginning addressed 
to server 1 passes self (Step ("server 1: client 3") S102). However, the diverging device 2 is 
transmitted to the server 1 as it is, without capturing the request to receipt 50. The server 1 will 
record the client 3 which is the transmitting origin of the request to receipt 50 on the line of the 
server 1 of the registration table 5, if the request to receipt 50 arrives (Step ("server 1 : client 
3") S103). 
[0021] 

At this time, distribution of data is performed, as shown in drawing 3 . That is, the server 1 
transmits the data 51 to the client 3 currently recorded on the line of the server 1 of the 
registration table 5 (Step S104). For this reason, unlike the former, the diverging device 2 does 
not need to perform processings, such as an inspection of a transmitting agency, search of a 
registration table, and rewriting of an address. 
[0022] 

Next, as shown in drawing 4 , the client 4 transmits the request to receipt 52 to the server 1 
(Step S105). And the diverging device 2 will capture the request to receipt 52 which is going to 
pass self, if the line of the server 1 of the provisional registration table 7 exists, The line of the 
server 1 is deleted from the provisional registration table 7, and the client 3 and the client 4 
which is the transmitting origin of the request to receipt 52 are recorded on the line of the 
server 1 of the registration table 6 (Step ("server 1: the client 3, client 4") S106). 
Then, as shown in drawing 5 , the diverging device 2 transmits the exchange demand 53 which 
directs exchange of the client 3 and the diverging device 2 which were recorded on the line of 
the server 1 of the provisional registration table 7 to the server 1 (Step S107). If this exchange 
demand 53 reaches the server 1, the server 1 will change the client 3 of the registration table 5 
into the diverging device 2 (Step ("server 1: diverging-device 2") S108). 
[0023] 

At this time, distribution of data is performed, as shown in drawing 6 . That is, the server 1 
transmits the data 54 to the diverging device 2 currently recorded on the line of the server 1 of 
the registration table 5 (Step S109). Then, the diverging device 2 looks for the line of the server 
1 which is the transmitting origin of the registration table 6, since a distribution destination is 
plurality, it reproduces data, it performs rewriting of an address, etc., and transmits the data 55 
and the data 56 to the client 3 and the client 4, respectively (Step S1 10, Step S1 1 1). 
[0024] 

In drawing 7 , the client 4 requires a blind. The client 4 transmits the deactivate request 57 to the 
server 1 ( drawing 12 , Step S201). The diverging device 2 captures the deactivate request 57 
which is going to pass self, and deletes the client 4 which is the transmitting origin from the line 
of the server 1 which is an address of the registration table 6 (Step ("server 1: client 3") S202). 
Since the number of the distribution destinations currently recorded on the line of the server 1 
of the registration table 6 was set to 1 at this time, it means that it had become unnecessary for 
the diverging device 2 to perform a branching process. 
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As shown to drawing 8 by this, the diverging device 2 deletes the line of the server 1 of the 
registration table 6, and records eliminated contents on the provisional registration table 7 (Step 
r server 1: client 3") S203). 
[0025] 

And as shown in drawing 9 , the exchange demand 58 which directs exchange with the diverging 
device 2 and the client 3 which is the last distribution destinations is transmitted to the server 1 
(Step S204). If this exchange demand 58 reaches the server 1, the server 1 will change into the 
client 3 the diverging device 2 currently recorded on the line of the server 1 of the registration 
table 5 (Step ("server 1: client 3") S205). 
[0026] 

At this time, distribution of data is performed, as shown in drawing 10 . That is, the server 1 
transmits the data 59 to the client 3 currently recorded on the line of the server 1 of the 
registration table 5 (S206). Unlike the former, the diverging device 2 does not need to perform 
processings, such as an inspection of a transmitting agency, search of a registration table, and 
rewriting of an address. 
[0027] 

Operation of a diverging device is explained using drawing 1 3 - drawing 1 5 . Drawing 13 is a block 
diagram extracting and showing only the portion related to request-to-receipt processing and 
deactivate-request processing among the elements which constitute the diverging device of this 
invention, and the operation at the time of request to receipt or a deactivate request passing the 
diverging device 2 is shown in drawing 14 and drawing 15 . The procedure of the program of this 
invention is also shown in drawing 14 and drawing 15 in part. 

First, the operation at the time of request to receipt passing a diverging device is explained. 
The diverging device 2 will distinguish the kind of packet by the packet kind discrimination 
section 202, if a packet is received from the packet receive section 200 (Step S301) (Step 
S302). Here, suppose that it was request to receipt (S302: request to receipt). The server which 
is an address of this request to receipt is made into the server 110, and a transmitting agency (a 
client or a diverging device) is set to 111. Next, the registered status discrimination section 203 
inspects the registered status of the registration table 207 and the provisional registration table 
208 (Step S303). 

Here, the case where the line of the server 110 exists in the registration table 207 is explained. 
In this case, (S303: To the registration table 207, the line of the server 110 records existence) 
on the line of the server 110 of the registration table 207, and the register operation part 205 
records transmitting agency 111 on it (Step S308), and end processing. 
[0028] 

Next, the case where nodes other than transmitting agency 1 1 1 are recorded on the line of the 
server 110 of the provisional registration table 208 is explained. Let this node be the node 112. 
in this case — ( — the line of the server 110 of the S303:provisional registration table 208 — 
nodes other than transmitting agency 111 — written) — the provisional registration final 
controlling element 204 deletes the line of the server 110 of the provisional registration table 
208 first (Step S304). Then, the register operation part 205 creates the line of the server 1 10 in 
the registration table 207, and records transmitting agency 111 and the node 112 on the line of 
the server 110 of the registration table 207 (Step S305). The exchange demand which directs 
the exchange to the diverging device 2 (node of an exchange place) from the node 112 (node of 
an exchanging agency) is generated (Step S306), the packet transmission part 201 transmits the 
exchange demand to the server 110 (Step S307), and the exchange demand generation part 206 
ends processing. 
[0029] 

Finally, the case (for example, when the line of the server 110 exists in neither of registration 
provisional registration Table 207 and 208) of being applied to above neither is explained. 
In this case, (S303: Other) and the provisional registration final controlling element 204 create 
the line of the server 110 in the provisional registration table 208, and record transmitting 
agency 1 1 1 on the line of the server 110 (Step S309). The packet transmission part 201 
broadcasts the received request to receipt again as it is (Step S310), and ends processing. 
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[0030] 

Then, the operation at the time of a deactivate request passing the diverging device 2 is 
explained. The address server of a deactivate request is made into the server 120, and a 
transmitting agency is set to transmitting agency 121. 

Processing of Step S301 and Step S302 is performed, and suppose that it was a deactivate 
request here (S302: deactivate request). The registered status discrimination section 203 
inspects whether transmitting agency 121 is recorded on the line of the server 120 of 
registration provisional registration Table 207 or 208 (Step S311). When recorded on the line of 
the server 120 of the registration table 207 (S311: exist in the line of the server 120 of the 
registration table 207), the register operation part 205 deletes transmitting agency 121 from the 
line of the server 120 of the registration table 207 (Step S313). When recorded on the line of the 
server 120 of the provisional registration table 208 (S311: exist in the line of the server 120 of 
the provisional registration table 208), the provisional registration final controlling element 204 
deletes the line of the server 120 of the provisional registration table 208 (Step S312). 
[0031] 

the above — when it is not any, either (S31 1 : in addition to this), the registered status 
discrimination section 203 inspects the node number registered into the line of the server 120 of 
the registration table 207 after processing of Step S312, or processing of Step S313 (Step 
S314). Server 120 self is not contained in this node number. 

The case where a node number is 1 is considered. Let this node be the node 122. In this case, 
(S314:1) and the register operation part 205 delete the line of the server 120 of the registration 
table 207 (Step S315). The provisional registration final controlling element 204 creates the line 
of the server 120 in the provisional registration table 208, and records the node 122 on the line 
of the server 120 (Step S316). The exchange demand which directs the exchange to the node 
1 22 (node of an exchange place) from the diverging device 2 (node of an exchanging agency) is 
generated (Step S317), the packet transmission part 201 transmits the exchange demand to the 
server 120 (Step S318), and the exchange demand generation part 206 ends processing. 
Processing is an end when a node number is except one (S314 : in addition to this). Since it is 
the same as the server 1, processing when the packet which received is an exchange demand is 
mentioned later. 
[0032] 

Operation of the server 1 and the diverging device 2 is explained using drawing 16 and drawing 
17. Drawing 16 is a block diagram extracting and showing only the portion related to an exchange 
request process among the components of the server 1 and the diverging device 2. Drawing 1 7 is 
a flow chart which shows the operation flow at the time of an exchange demand reaching the 
server 1, when an exchange demand tends to pass the diverging device 2. Here, even if it is a 
case where the server 1 or the diverging device 2 is pointed out, the server 1 is only called and 
it explains. 
[0033] 

The server 1 will distinguish the kind of packet by the packet kind discrimination section 151, if a 
packet is received from the packet receive section 150 (Step S401) (Step S402). Here, the case 
where a packet is an exchange demand is considered. Let [ the server which is an address of an 
exchange demand ] the node 161 and the node of an exchanging agency be the nodes 162 for 
the node of the server 160 and an exchange place. 

In this case, (an S402:exchange demand) and the registered status discrimination section 152 
inspect whether the node 162 is recorded on the line of the server 160 of the registration table 
154 (Step S403). Here, when a diverging device inspects, the line of the server 160 of a 
provisional registration table is also doubled and inspected. If recorded, the register operation 
part 153 will change into the node 161 the node 162 currently recorded on the line of the server 
160 of the registration table 154 (Step S404), and will end processing. When it is a diverging 
device and is recorded on the registration table, the node of an exchanging agency is changed 
into the node of an exchange place in a registration table, and when recorded on the provisional 
registration table, the node of an exchanging agency is changed into the node of an exchange 
place in a provisional registration table. 
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[0034] 

In the multicast data communication system with which this invention builds a distribution course 
like explanation above because a diverging device captures the request to receipt from a client, 
When a degree is 1, the relay processings (the transmitting agency inspection of the received 
data, search of a registration table, a client, or the data transmission to a downstream diverging 
device) of data are omitted, and improvement in the performance by the unloading of the 
diverging device 2 is aimed at. 
[0035] 

For this reason, among the request to receipt performed from the clients 3 and 4 to the server 
1 , when the request to receipt from the 2nd set arrives without capturing, the diverging device 2 
registers both as a distribution destination, and makes a turning point request to receipt from 
the 1st set. At this time, when the 1st set is already registered to the server 1, it is reported 
that it changes into the diverging device 2. A receiving set breaks away, and when the number of 
the distribution destinations registered into the diverging device 2 is set to 1, the diverging 
device 2 cancels registration and suspends a branching process. When the diverging device 2 is 
registered to the server 1 at this time, it is reported that it changes into the distribution 
destination registered into the diverging device 2 at the end. 

By this, in the multicast data communication system which builds a distribution course, it is 
avoidable that the diverging device 2 which does not need branching performs data packet relay 
processing because the diverging device 2 captures the request to receipt from the clients 3 and 
4. 

[0036] 

. Are shown in the recorder which records the packet receive section 200 which shows drawing 
13, the packet transmission part 201, the packet kind discrimination section 202, the registered 
status discrimination section 203, the provisional registration final controlling element 204, the 
register operation part 205, the exchange demand generation part 206, and registration 
provisional registration Table 207 and 208, and drawing 16 . The procedure performed by each of 
the recorder which records the packet receive section 150, the packet kind discrimination 
section 151, the registered status discrimination section 152, the register operation part 153, and 
the registration table 154 is recorded on the recording medium in which computer reading is 
possible, The multicast data communication system of this invention and the diverging device 2 
are realizable by making the program recorded on this recording medium read into a computer 
system, and executing it. Hardwares, such as OS and peripheral equipment, are included with a 
computer system here. 
[0037] 

If a "computer system" is a case where the WWW system is used, it shall also include homepage 
provision environment (or display ring boundary). 

The above-mentioned program may be transmitted to other computer systems via a 
transmission medium from the computer system which stored this^program in memory storage 
etc. by the transmitted wave in a transmission medium. Here, the "transmission medium" which 
transmits a program says the thing of a medium which has the function to transmit information 
like communication lines (communication wire), such as networks (communications network), 
such as the Internet, and a telephone line. 

The above-mentioned program may be for realizing a part of function mentioned above. They 
may be what can realize the function mentioned above in combination with the program already 
recorded on the computer system, and what is called a patch file (difference program). 
[0038] 

As mentioned above, although explained in full detail with reference to drawings about the 
embodiment of this invention, concrete composition is not restricted to this embodiment and the 
design etc. of the range which does not deviate from the gist of this invention are included. 
[Brief Description of the Drawings] 
[0039] 

[Drawing 1] The block diagram showing the example of composition of an embodiment of the 
invention. 
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[Drawing 2] The figure quoted in order to explain operation of an embodiment of the invention. 
[Drawing 3] The figure quoted in order to explain operation of an embodiment of the invention. 
[Drawing 4] The figure quoted in order to explain operation of an embodiment of the invention. 
[Drawing 5] The figure quoted in order to explain operation of an embodiment of the invention. 
[Drawing 6] The figure quoted in order to explain operation of an embodiment of the invention. 
[Drawing 7] The figure quoted in order to explain operation of an embodiment of the invention. 
[Drawing 8] The figure quoted in order to explain operation of an embodiment of the invention. 
[Drawing 9] The figure quoted in order to explain operation of an embodiment of the invention. 
[Drawing 10] The figure quoted in order to explain operation of an embodiment of the invention. 
[Drawing 11]The operating-sequence figure quoted in order to explain operation of an 
embodiment of the invention. 

[Drawing 1 2]The operating-sequence figure quoted in order to explain operation of an 
embodiment of the invention. 

r^wjng_13lThe block diagram in which having carried out functional deployment and showing 

the internal configuration of the diverging device shown in drawing 1 - drawing 10 . 

[Drawing 14jThe flow chart quoted in order to explain operation of the diverging device shown in 

drawing 13 . . 

[ Drawing 1 5] The flow chart quoted in order to explain operation of the diverging device shown in 

drawing 1 3 . 

[Drawing 16] The block diagram in which having carried out functional deployment and showing 
the internal configuration of the server shown in drawing 1 - drawing 10. 

[Drawing 1 7] The flow chart quoted in order to explain operation of the server shown in drawing 
1 6 

[Drawing 1 8]T he block diagram showing the composition of the conventional multicast data 
communication system. 

[Drawing 19] The figure quoted in order to explain operation of the multicast data communication 
system shown in drawing 18 . 

[Drawing 20]T he figure quoted in order to explain operation of the multicast data communication 
system shown in drawing 18 . . 
[Drawing 21] The figure quoted in order to explain operation of the multicast data communication 

system shown in drawing 18 . 

[Drawing 22] It is the figure quoted in order to explain operation of the multicast data 
communication system shown in drawing 1 8 . 

[Drawing 23] The figure quoted in order to explain operation of the multicast data communication 
system shown in drawing 18 . 

[Drawing 24]T he figure quoted in order to explain operation of the multicast data communication 
system shown in drawing 18 . . 
[Drawing 25]The figure quoted in order to explain operation of the multicast data communication 

system shown in drawing 18 . 
[Description of Notations] 

— Registration table, ] — A server, 2 — A diverging device, 3, 4 — A client, 5, 6, 154, 207 7, 
208 — A provisional registration table, 150 — A packet receive section, 151 — Packet kind 
discrimination section, 152 [ — A packet transmission part, 202 / A packet kind^ 
discrimination section, 203 / — A registered status discrimination section, 204 / A 
provisional registration final controlling element, 205 / — A register operation part, 206V 
Exchange demand generation part ] — A registered status discrimination section, 1 53 A 
register operation part, 200 — A packet receive section, 201 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[0039] 

[Drawing 1] The block diagram showing the example of composition of an embodiment of the 
invention. 

[Drawing 2] The figure quoted in order to explain operation of an embodiment of the invention. 
[Drawing 3] The figure quoted in order to explain operation of an embodiment of the invention. 
[Drawing 4] The figure quoted in order to explain operation of an embodiment of the invention. 
[Drawing 5] The figure quoted in order to explain operation of an embodiment of the invention. 
[Drawing 6] The figure quoted in order to explain operation of an embodiment of the invention. 
[Drawing 7] The figure quoted in order to explain operation of an embodiment of the invention. 
[Drawing 8]The figure quoted in order to explain operation of an embodiment of the invention. 
[ Drawing 9] The figure quoted in order to explain operation of an embodiment of the invention. 
[Drawing 10] The figure quoted in order to explain operation of an embodiment of the invention. 
[Drawing 1 1] The operating-sequence figure quoted in order to explain operation of an 
embodiment of the invention. 

[Drawing 12] The operating-sequence figure quoted in order to explain operation of an 
embodiment of the invention. 

[Drawing 13] The block diagram in which having carried out functional deployment and showing 
the internal configuration of the diverging device shown in drawing 1 - drawing 10 . 
[Drawing 14] The flow chart quoted in order to explain operation of the diverging device shown in 
drawing 13 . 

[Drawing 15] The flow chart quoted in order to explain operation of the diverging device shown in 
drawing 13 . 

[Drawing 16] The block diagram in which having carried out functional deployment and showing 
the internal configuration of the server shown in drawing 1 - drawing 10 . 

[Drawing 17] The flow chart quoted in order to explain operation of the server shown in drawing 
16. 

[Drawing 18] The block diagram showing the composition of the conventional multicast data 
communication system. 

[Drawing 19] The figure quoted in order to explain operation of the multicast data communication 
system shown in drawing 18 . 

[Drawing 20] The figure quoted in order to explain operation of the multicast data communication 
system shown in drawing 18 . 

[Drawing 21] The figure quoted in order to explain operation of the multicast data communication 
system shown in drawing 18 . 

[Drawing 22] It is the figure quoted in order to explain operation of the multicast data 
communication system shown in drawing 18 . 

[Drawing 23] The figure quoted in order to explain operation of the multicast data communication 
system shown in drawing 18 . 

[Drawing 24] The figure quoted in order to explain operation of the multicast data communication 
system shown in drawing 18 . 

[Drawing 25] The figure quoted in order to explain operation of the multicast data communication 
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Mis 

£ <S * fc c i £ #1i i T £ v ;l/ ^ 4^ x b x— ^II - >Xf A« 

AA^7^7yht^LT x - £ £ [r] Mfl f 3 V ^ + + X 1- x - «|->XfATS 
&ff t-0£D^-/7> h jjEWitfRSBi £ISM#£ftMMi , 

> hlEW±^ii£=gfiMI&L, iJM, |£{?±M;£MftT-&3^-McDff tfBli^nT 
V^^<7^^7 T VhRtJ^^lKSgO^7^^^*fca0^ — -c>©*-««-&^ti:, g#£> MI2S 

Si, 

at, 

six, 

mifB5j-«SB^ e.SESiS^^i'Jat- S is 3£&g;£fc:SE</>. g # cd ftf IB M * <D !£ Si $ 
S*©^^7 6S^-^^<Dff ©^»S*0 5M<i7C"PfeS»KSH%K^«ESH©<5SES^ 
icfBit^fifc^ v^T > M£W2 5)-ii£SB«MT5¥ISs 

[M *5t 3 ] 

X b -r'-^iifl^Xx-Mcfc^T, MIBS-? 5 7 > b tfMIB+r — T SMfl LfcgfSg 40 

&tf fc — — ^£mm.<D? 7^f7> b M^-i&SB i £rfBMt£&l£§l* i , 

&tf tc — -D(DV~^t— -oco^^^T^ b m^lt % l£^B h*m&"l x 

{SS@aoM17-^Off tggtnt^fi:^ 9 4 7 1/ b «Sc ^ « T? § S«g3R 
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f2MSUcMftT-& 5-9— /t©fr*f£jS c Off «ffiMSfr LfcMftT- 

:&0Mf2f£M*0lS5$g;R0?£ftT£ § -9"- A off Otu§2ffi0 7j-K£^BO{51£@afr 
fit 

[ism 4 ] 

§ff£-Ofl)t-^t-0(D^7^7yh Si/Ui»R81 * §2 MrfE MISSUS * 

y hsKv^±»«sh*H'JI^l, MflK m# ±Mo^ftT& s -9--^off icm? nr 

S&fr 5&fi t ±g3R©*E!$fct?& S -U— A©ff £:ffJR&L, g # O fij f 2 fS H ® S K K^ihSsR 
O^E^Tfe^-y- — /<?©ff ^f^JSKL, C0ff^g#0Mf21l®*0f£{$itS3<0£a5 f G--e$>& 

•y-- a off tio Tt^ft * 7-r 7 y v i£\,H±frmmwi£sz&L, ittKiEagstjeg 

St, 

^OMffiMMOK^MO^ftTfe § -9"- A Off ©^^S5f<0 33lfS7tT-$. 

B * MI2ffiOT>iKSBOfgS®«tc =2® Z titc ? J 7 > MKv» tt^iK^BK^M-r S ^ 

^Ixfti: 3#fK8Bo 
[WM 5 ] 

1 ^KiO^-^^2^K±Oi'7'f 7>f EWLTf - * £r|B]$g WT 5?;^*t 

3-ff tc-oo-9"-^ 7 > h Stf7>«glt £rf2Mt£&MSi:#fTt 

@#Olut2S®»4: g#OHulBI5Sa5*0^ntJ:t>|2®$nTV^i/^->'^^^5fei:-r 
SS«S5RA^SiJ»^§ fc, g#OBul2^efi*^KSfa5sR0^7tT-S^-9--^Off 

S#OMI2fgSi$^^f2ii^nTv^^-9- — rt*t$&9t£ t % o T 5 c T , Jlfl 7c hu 12 

tfittSfc, fOfBMftSfr ?>Mff g3R©3B$fet?& 3^-^Off ^rffJP^L. It©i 
fBS®S£^7fc-e&5-9--^OfT£fEl£L, C Off tSMSSfr 5 8!ll$Lfca5*ii5te-e 
& 3 -9"-^ Off lcfBg2ftTi^fc^-7-i'7 v M8v^±^«SBfcK5^5*OiS^l7C?fe 
5*7^7yh«^ tt»R.SI £ U iSSSS^ 6 HOB* L * T Z/ Y sKWi 
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[WScJS 6 ] 

<D*&$fcT?fc5iJ--^©fT*fEfi!iL* C © fr E S # © #8 <D © Jfc ft T* 5 

a, 

[ 0 0 0 1 ] 
[WS&ffi] 

[ 0 0 0 2 ] 

5MflL, ^7^7> h A^-9--^^^Sm±EKS?nfc^iiSS«^g{SgsR^«»b, 
[ 0 0 0 3 ] 

net', H8-I25 */B^Tfl£*7j5£K:ov''T8HiE-f a. n 8 it. ft&w )]/=?■ 

0 18-02 5 iCtS^T. t-Al i:^7^7>h3, 4 tt, 2 ' t J; o T gc 

«jnT^«. +i--^i hftmmm 2 ■ a, ^n^nsitat 5 , ssg 6 %ws-r§ 0 * 
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1 ^SSilftf-i'*, ^ 7- ^ 7 > h 3 fc^v^Tyh 4 fc tpmt 2> C £ ZMtk 
[ 0 0 0 4 ] 

t? : ?-(T> h 4^SM*« t ±-rs«iJJ*3»^.a 0 

^rStSa 6 0^-;U(7)ff£fBg-r§ ( : ^7^7V N 3J ) „ 

? LT> 0 2 0 tC^-T «t 5 Mgf2' {± x ^7^7yh 3Eftt)oT^-;U5a 
fcMSJRl l^SftS. §{3SaR 1 1 fcgfibfc-9-A 1 It, SHIFTS SttKSH 10 
2' 5 1 ©tTtCfBS-rS ( 1" 1 :MSf 2' J ) o 

[ 0 0 0 5 ] 

0 2 1 %ffl^Tf-?2ISH:o^Tffiit5. -9- — ^ 1 tt, lgS5©^-/n 
©fffciEg* nrv^^iK^B 2 ' ^tf-^i 2^1ft5„ »«g!2' it, 9--^ 

1 £ 1 2 fc N Hi*:S6 0-9- — 1 CDtTttE^SftTl^S Z^'fTy h 

3 7 s — ^ 1 

fT?&g«fti^tf* ^«gi2' tt, S«L7cf : '-^^'7--y h©2H§7C*tfe2tL, 

• a, *^-r z> h 4 #-9-^ 1 mtc&mvrc&mmjg. 1 4 ^M^-rs t, m* 6 ©9- 

— 1 ODfTt^Hajc-p^-S 7> h 4 ^ifiia-rs ( r-9-^i : ^7-T7yh3 v £ 

7^77h 4J ) 0 ^feg!2' It, KIC-9- — ^ 1 1 1 £2tfl LT^i 7c 46. 

Sfi3Ms*sSf±*^o toit, 7 s - £ t±B 2 3 © «t 7 tusns, 

[ 0 0 0 6 ] 

02 3Ki:fc^T\ Sf\ IJ--^ 1 ttSSS 5 1 OfTKi3gSnTl/>5^eSl 

2 ' icf*— > 1 5 «riM«-rSc ffil/^T* ^Rgi 2' fcU SSS6 OU— ^ 1 OfrSSL 
. E«7lG#1I»T?fcSfc*fr7*--**«l¥U Jfcft ©« fr Ift x. ft if L 7c t*- * 1 6 t * 

i 7 ^?nfn^ 7 > h 3 1 * -7 y t > h 4 ic^m-r s„ 

[ 0 0 0 7 ] 30 

lit, ^^^TV M* s Sf^#Jtt5. 12 4f«, ^7 7^7> h 4 #"9-/^ 1 
fcffihgjK 1 8 £ri£ffi LTV^ 0 5)S8I 2 " f± L <t 7 1 8 * 

ML, *-©3iHl7cT?&5 ^^7^4 £:MS6 (DV-;t 1 ©frfr 6 HUUfc-T S ( T9" 
- A 1 : 77^77h 3J ) o CiDt.^'f— ?SB2 5C/T-rJ;7lCli?n5o 

0 2 5 t*5^T, -9 -A 1 1SS 5 ©17 — /<5 1 ©fir &CfB@£ tltV^S Ti-lK^B 2 ' 
m^r-Z 1 9 *Mt5. »(St6B 2 ' H\ 9"-^ 1 * 1 9*fif5J:, S 

M6<D+r-/< 1 ^tftfHe^nTt/^^^^T^h 3 ftl^r — $ 20^*It5„ 02 

1 tmmic ^(K*^sft*cin-pfe 0 ft*^x #ik&B2' a, susteom* m«© 

[ 0 0 0 8 ] 40 

7;l<f + * t X h 7 'J - ^Ilt 5 7"D b P IM-SM (Pers 

onal Independent Multicast-Sparse Mode) It, it & <D -r — # %> 2> "9 — >1 & 

©f-^^StT'^S^^^ry KT(iS<v — ^ --f T V h fa — 7* h± 

tifol- 9 , £3 W± v 7f7-*-f y h fcnptf ns<K£-9- — ^tf£Mg2£C>52i 

&m*'Ho o 

77^77hfc^l-t7^7 htSIJnfc;V-^H;, joint ftfnsffl 
11^7^77-^^ > h £5 IBl-9-7** -y h ^SB*n7c;l/-^^^5M{I 

. >7=7<< r> K Is! — 9-7^-y h Jc85S#iafe;U— -5ft±> * » ih "T % m \Z nr 50 
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nrc;\y~ ZP&Kmm? So Pruned -y h «>IIS±K^iJ ti/iV^f + -f 7, Ml/— 

[If If*** 1 ] #M 2003-32300 ^&$B 
[ 0 0 0 9 ] 

±12 Lfc#fF £SK 1 tPi^?nftv;Uf + tX h f-i'Iii'Xfi* P I M- S um 10 
[0010] 

[il^iiat §fcfe©#l§] 
[001 1 ] 

±IBLfefSS*»i*-rSfe46lc*^Wfi. 1 HML±(D-9—rt£ 2 &UL±(D 2 ? 4 7 Z/ b 
57;^ + tXhf-?Ii->XfAT'35ot, Mf2#te£E««:, #ff E — o © it - ^ t 

/ctf Mf2{£S^a©l£^-A<DfTlcf2ii2 tit t^£i/> ^7^f7V h nEWi ^-iKSB t? 35 £ 
MMjPSJ ttSt, MiHfiSM 5 KSteg# © & & & S - ©It £ H'J Bfc L * 

mft-n-^>^^^^7 y bm^itfr&mwtzmmL, mmwmm^^wm^rc v^^ry 

tn2MM©f££gig;R©?aft-<?&£^- ^<Dft(DinmM<Dfttitmwv>&&mm.fr 
mzntc^^'fTy bmiH±fr&mw*x&mj£<DmmKT*&zfr&mwK&m-fz ; £®. 

[oo l 2 ] 

tmrnw^^ry bRzfft&mwt*mm^m%:m:mm*uw-?2>fti6mw%:irtLT& 
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H^SaiJ: SIB® RTfilfciEM^i:. S # © MIBMilS K M £ H X V - 55 
9t t f §f?±S^^5iJ«-T S £ . g#©fufBfgM*fr £f£ff itM©?g?GT a 

mmfcT'&z ^7^7 > hm^itftt&mmznmL. nm&. mm itM©M-?;&3+t- 

# tMSiSSHcIBilLfc ^7^7> hi£Wi7}«fifc ©3i£l£^t-&3£M3<£I£ 
g^otuKMMWi a^MSB^SM©!^^*©^-! 5 ^ §+?--/<;©fT©5£gl 
Wi^KSB^MlTS^Ki:, MSB^-Mti. HaSE#lg£Sfr 535»g3fc#8l 

^s^ojUfflTcT fc^^ftM^Kij-ttSEjiofias a c te® ^nfc^^^r > h hew* 

»R8itEItsm fed 
[0013] 

5^7> h^Wi#feafi££tB§l^t£&MM^ i#©itufBS§iS?i: g#©MfB{g 

12fiSfa£fc:&£<Ig:3<©*B$fc-T?fcS-9--- ^©ff U d ©fT£MM#©2Hi7E 

iEe»^K:t5&$fc^& 5-9--/S©fT&{£j5S c ©?t lcK£S8£fr 5 H"J Rfc L IS 3fc 5fc T* 
fe§t-/^fTtIBgSnt^/t^7^7Vh^i^±^KSIi:^§iSsR^^i7tT?^ 
577'i'7> hsH^i#teSEHfc %SBSiL, ISMiSglfr £ HUB* L fc * ^ -< 7 > h lEv>f± 

«^e>3SSis*^i!ia-rs sgsMMw a#©MfBMS?icw;i i#©tfifBM 
sts©K^«s*©5S^T* s-9--/^©ff ©HafBflfe©^KSH©iKass^ e. g'j^^nrc 

xfect -r So 

[00 1 4 ] 

£fc, *f&m&. 1 t?W±©-9--^* s 2^«±©^^^T> htC^LT^'-^^lRl^a 40 

o©^7 5?^ 7> hi^&^i&Sfit £fBMf£MSiS« , @ # © tfi f B M H SI IB H 
£ftT^S-9--^?fcft£: t5f±IS^iiJft« §#©15 WE {SUISSE its 
*©3S5tT?feS-9-- A©fr ^ffl^t S^Si: , i # © Su SESM £ IB® S n T ^ § It- A 



JP 4094537 B2 2008.6.4 



jg^t-s^giSMfS^-^^^fiTr to^tesi^ e>3s summit § 

[00 1 5 ] 

o^-Mhaso t^^ry bRzffti&'mmt&szmasmiz&mmt&ft e— o ©■»*-— 

W±#IISS«-p&S§{Igjfc#3.l*-tS i:. WKiESS^fr &K§M2R©3fc5fc^?*^5••J■ 
-/^©fT*l!ylfcL, g#Otul2§iSatc^^5 , cTS?»+)--^0 : ff ^f^J^L, COfrfcRfi 20 
MSfr SgiJK LfcK^^TS5-9--/^©ff KSBS^nri/^c 9 ? 4 7 > hsH 

[00 1 6 ] 

lt5v;l/f + tXhf-^If ~>XfAt*3^t, f«HE#* v -f 7 > h tftufe+J- — ;*3fc 30 
£ -oo+J-- 7^7 > h&tf #KS«fc£32«i»raBa:»Mi:*fTli:--o© 

SgB^ffJP&L, ffJKfa, K#ihH*0^^fe-pfeS-9--M©fTti:f2g^nT^S^^-r7> 
g#©3ft$fc-?fcS-9--><©fT£Hi]|&L, S#©MI2^aS*t<:S»±S*O^^Tfe^+»- 40 
o T i/^ * 5 'l' 7 ^ h 3c W±#(KS«*iB® U § # £ i^fiXK: |2fiJ L * 9 7 V 
iKSfifr 5 3£»g3£#SJ»T5 SE&gjJilcfti^ g#cDtiit2M«j?U^± g#<DMI2 

t * *t s c t * t -r s o 
[f^o^im 

[00 1 7 ] 
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^itts^Kggtff-^/^-y h cD^mmmmn^mM-r & zttfr'Z, n tic 

[00 1 8 ] 

«T, HI 1 ~0 1 7 %fflv>T*S6W©Hfili©jefl8J!:-3V^TSffflKgM^-rs 0 

□ Bltfe^t, hf-^Hi'Xf Ali, 1 #JW±0-9- — ^ 1 t 

, 2^W±©^7^7Vh3, 4 tf, ^RSl 2 LTiI?nT^5„ V — 1 J± x 

tf»«EgBfcA^SH®RTffiS:aS^6 Kftn*, #ff t 1 O <D +J-- A i: — o © 5 7" > h§K 

nisg 7 ©aia&i^a 6 tm\zT*&z>o 

[00 1 9 ] 

12-01 0H V 01 tC^f ■fr?£m<DnM?)&mK <fc 3^ — ^iBlSO« : ?^^-r0TS 
D s 0 1 1 v 0 1 2 li, *<D£%<DfrftWtC*3l>fZ^to ! ?*v 7. hf-i'Iii'7fAO 20 

[ 0 0 2 0 ] 

02T'tt, t^^Ty Y 3 ^"-9--^ 1 5 0 ^liLTl^ (0 1 l<D7f 

7/S 10 1). ^Lt, »«gf 2 1 3fc<0«fl3©g{ggj£ 5 0 #g#:fciI5fl 

■TSIKlc* ^OiMiHrc^MilSt 7 l <DffKL%zmT 3 {W — t% \ : * ^ ^ 7 > 

h 3 j ) (Xf 7^S 1 0 2) o §L V »R8i2aSfg*5 O^iitfl^OSS 

teitSo +i--/w a, §it 5 0 ^sjju-ra t , susss ooii7cf 
fes^-rrvi- 3 ^iim 5 ©u-— 1 ©fT^iss^r * ( rt-/u : ^7-T/^h3 so 

J) (Xt'^S 103) „ 
[ 0 0 2 1 ] 

z<Dt%^ commit. 0 3 tst «t 3 £fTt>ns 0 -r^^^, u-— /*itt, m 
1 04) . #«gB2 femtm&'o, mmfc<D&m, mmm^^ms 

[ 0 0 2 2 ] 

0 4tit «t 3 fc. if^^Ty h 4 5 2 — 1 JStcil^-r^ (X 

r-y 1 0 5 ) 0 7>if5SB 2 fct, fSSiiS 7 ©-9- — ^ 1 off 3 t, g 

L J: 5 t tSSfS* 5 2 £fif»L, <gM* 7 frP,tl--/W ©frSrHiJBfcL, * 40 
5>f T > h 3 i:§fSS3< 5 2iDlfST 5 $5 77^7>'h 4 £rM« 6 ©■»?■— 1 <Dff fc 
!2i$T £ ( I"-? — A 1 : ^7-l'7>'h3 v ^7^7>b 4J ) (Xf7 7"S 1 06) 0 

fct^^ryh 3 t7>fegf 2 ©sgg^fg^-f assist 53*^-^1 5atc5i«-rs ( 

v ^ S 1 0 7) . t-Alt C ©SUIgjR 5 3 tfMMTZ £. -9—^1 alii 5 <D 
^7^7Vh3 ^^KSI 2 tflt? ( r-9--/M : ^ggl 2 J ) Uf'^SlO 
8) o 

[ 0 0 2 3 ] 

^i?, x— ^ <DEft«s H 6 tc^f J; 5 tff tonSo tat>-6, 1 ti, SI 

* 5 ©-9- — ^ 1 Off lcS!»*4T.TV>a^teS« 2 Cf- # 5 4 &mmt & (XT7-/S 1 50 
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0 9) o St^X. ^RSi 2 Iii6 Oi^ffTCT-fe^+f-A 1 ©frfc&L, ElJfetf 
«T-&£fci67^-*£*fgL, 3fc ft if £?to T, f-^55tf-?56 
^^ti?n^ ^ T >h3t??^Tyh4 tc3M«T§ Uf y "f S 1 1 0 , -y 7° S 

1 1 1 ) „ 

[ 0 0 2 4 ] 

0 7T'(i, ^-f T > h 4 ^§ff {♦ih^-gsR-T S„ ^ 7^ 7 > F 4 1 5SfCf#it 

M 5 7 ^jMfslT 3 (112, Xt77"S201). #i«gEB 2 t± , i#*ilii§L J: 5 

f sffiLM 5 7 ^iiL, ^©3Mfi7ST-fe§ * r y b 4 ttmmm e o^tss^ 

— /M <D frfr 5 H"J Biff S ( : ^ 7 > F 3 J ) (Xf7 7"S 2 0 2 ) „ £ <D 

c<DC tKJ; t). BStgjn^iat, 2 6 O^-^ l Off 

is nmv reft®* temmm i icmmtz c 1 : ^7^7>h3j ) ut?^ 

S 2 0 3 ) 0 
[ 0 0 2 5 ] 

34^^r^^-r a3£^®5tc 5 8 — ^ 1 Jfatjgfg-r S (Xt77"S 2 0 4 ) 0 iJ — 1 lc 

c ©s^sst< 5 8 tfmm-f s t, ■«*-— /Mtt % ag^ 5 — i ©fTU:fBSsnTi/->a 

#lftStH 2^^7^7>F3 «Mf a ( r+h-^ 1 : ^7^7>h3j ) (Xf'?7S 

2 0 5 ) „ 

[ 0 0 2 6 ] 

i5©D-^ 1 ©{TtEgJnT^5 ^7-f 7> h 3S£f-^ 5 9^iilt5 (S20 
6) □ #«S«2ti. j£fl7&©M, *B5fc<D»#SI*. i: ^ 

o fc ® a % fx r> & g t± 4 v^o 

[ 0 0 2 7 ] 

0 1 3—0 1 5 %ffl^T5)R^lOSlff *SWt5. 0 1 3 *lB|fl)7>RSf?:i 
fi!ct5giO^, SHI S*^Sfcff±SsR5aStcM^-rag|5^0*-ftm LTSLft7'n 
■^iT'feD, 0 14, 0 1 5tB, gffgM 5 Wif? ihgSA^SSi 2 *ilia L «t 
O t LftROiff^^SnT^a,, 0 14, 015 tC«, -^*^B^O/P^7AOMi 

2 tt, /^7h§ia2 0 0A^/^7 h^ffltS (XT77S301) 
, -y h SSiJfJBiJgP 2 0 2 y Y <9 « igl £ ¥U SU t S (XT77S 3 0 2 ) „ CCf 

fi. igiSSlffe^fettS (S 3 0 2 :§§!*) o d Of4ftS5t<©^!^T-fe 5 — 

£-9--^ i i o, 5M«7t (t^^ry Mgwi^teSEB) * i i itt5o »§s*»c 

?JJfiJBiJgi5 2 0 3 !±, MS 2 0 7 !: (SMS 2 0 8 ©M«iB*8*fi-r a (Xt77"S 3 
03) „ 

£ £ Tt±, MS 2 0 7 t+)-A 1 1 0 <Dff##aET SW^BJIE-r 5o £ <DM^ ( S 

3 0 3: M« 2 0 7 fc^-A 1 1 0 ©ff , MHM1^ 2 0 5 tf, Sff 7C 1 1 1 
£:M* 2 0 7 O1f-/n 1 OOfftfElL (Xf77S 3 0 8) , 50-314 #?T S » 

[ 0 0 2 8 ] 

{EMS 2 0 8 1 1 0 (DtTlC, j^ft7t: 1 1 1 K^O/- FA* 15 0*2 ftT 

V»S»-&*SKWrs 0 LiD7-F^y-Fl 1 2 fT5c 

C (S303 :§IgS2 0 8©t-Al 1 0 <D fx fc )it fB tc 1 1 1 1H91<D S — F 

^IBK) , Sf, {gSSJftfPSB 2 0 4 # s §Sgi2 0 8(DD-Ml l o © fx £ if 'J &f T § 
(Xf77'S 3 0 4 ) □ ^t, gii£gfpgP 2 0 5 #\ 2 0 7 +f — /<v 1 1 0 CO fx 

^rftfiScL, ^{fTC 1 1 1 fc/-Kl 1 2£r, MS 2 0 7©D--/W 1 0<Z>fx£iBS-fS 
(XT7/S 3 0 5 ) „ SMMfiggG 2 0 6 ti. / - F 1 1 2 (J^TC^y- F) & 
»S8i 2 (SMO/- F ) ^©S^IH^f §5iS«^4SL (XT7/S30 6 
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) , V hmm%$ 2 0 1 tf, ^©35$>gS<^-9--^ 1 lO^glcSfSL (Xf 7^5 3 0 

7 ) , iiagTts. 

[ 0 0 2 9 ] 

±fe©^Tftuck^TH:3: efti^fi^ (#u;U£\ sss 2 0 7 atf4tsss2 

0 8©fltltt-9--^ 1 1 0 ©fT*^#ft L^rV^I-a-) tO^TiitS. 

C ©±§£- ( S 3 0 3 : ^©ffi) . {E»S»^SiJ 2 0 4 IJ, {SliS 2 0 8 1 1 

0 ©ff £M V — X 1 1 0 ©*f £2ifi7n 1 1 1 £rf2®ir £ (Xf77"S 3 0 9) „ ^ 
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